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VIA ELECTRONIC MAIL 
 
 
Mr. Malcolm Ray 
Town of Canton 
P.O. Box 669 
9 Staples Hill Road 
Canton, ME  04221 
 
 
Anasagunticook Lake Dam Replacement Study Report 
 
 
Dear Mr. Ray: 
 

Kleinschmidt Associates is pleased to provide the Town of Canton with this report 
summarizing the findings of our study to replace or repair the Anasagunticook Lake Dam.  On 
November 12, 2008, Kleinschmidt submitted a proposal to study three options to address dam 
repair, replacement, or removal. 

 

PROJECT PURPOSE 
 

Based on the Request for Proposals and subsequent discussions with the Town, we 
understand that the primary goal of the project is to restore normal lake levels for a variety of 
water quality, environmental, recreational and property value reasons.  Therefore, we have 
undertaken this study to review two options for restoring normal lake levels.  A third option for 
removing the dam has also been evaluated for comparison purposes.  The three options are listed 
below: 

 
Option 1 – Build a new dam upstream of the existing dam 

Option 2 – Repair the existing dam 

Option 3 – Remove the existing dam 
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Several dam safety issues with the existing structure and embankments were identified by 
the Maine Emergency Management Agency (MEMA) during a dam safety inspection by MBP 
Consulting in August 1997.  Subsequent to issuance of the dam inspection report, MEMA issued 
a Dam Safety Order to undertake remedial actions to address the dam safety issues.  The former 
dam owner did not comply with this order, dated December 4, 2006.  On May 8, 2007, a 
Supplemental Dam Safety Order was issued by MEMA ordering that the four gates be left open 
until such time that an acceptable remedial action plan is implemented.  Since that date, the gates 
have been open, thereby reducing the water level in Anasagunticook Lake by approximately 
6-feet.  The Town of Canton acquired the Anasagunticook Lake Dam through an eminent 
domain proceeding in 2008. 

 
EXISTING CONDITIONS 
 

Anasagunticook Lake Dam is at the outlet of Anasagunticook Lake on Whitney Brook in 
Canton, Maine.  The dam is currently owned by the Town of Canton.  The dam is a concrete 
gravity structure with four slide gates, operated by an overhead monorail hoist system.  The gates 
are each approximately 4’-6” wide.  The gate sills are at approximately El. 396.5’ with the top of 
the steel deck at approximately El. 406.2’.  Photo 1 shows the existing dam.  A concrete apron 
extends downstream of the gates, directing flow to a plunge pool downstream of the dam.  
Photo 2 shows the downstream apron and plunge pool.  The dam includes an intake structure, 
originally utilized by an adjacent mill.  The mill no longer exists and the intake structure has 
been planked over to shut off flow to this area. 

 
The channel upstream of the dam is defined on the right (looking downstream) by what 

appears to be the natural stream channel and on the left by an earth fill embankment.  Photo 3 
shows the embankment.  From review of prior reports, it appears that the embankment was faced 
on the water side by a granite masonry retaining wall.  At some point, the former owner raised 
the height of the embankment by approximately 2 feet and buried the wall.  There is concern 
with the stability of the embankment and its ability to resist erosion during high flows.  This is 
the primary dam safety concerns raised by MEMA.  Failure of this embankment would cause 
significant downstream impacts.  Thus, the integrity of the embankment needs to be addressed if 
repairs are made to the existing dam.  If a replacement dam is located up-stream of the 
embankment, repairs to the embankment will not be required since it will no longer impound 
water, provided the existing dam is operated in accordance with the current MEMA Order (i.e., 
gates open or existing structure removed). 

 

DISCUSSION OF OPTIONS 
 
Option 1 – Build a New Dam Upstream of the Existing Dam 
 

This option considers construction of a new concrete gravity dam upstream of the 
existing dam.  The new structure would be constructed approximately 150 feet upstream 
of the existing dam at approximately the upstream limit of the left embankment.  This 
location was selected so the existing embankment would no longer be a primary water 
retaining structure, thereby alleviating the concern with the stability of the left 
embankment.  This location would be just downstream of the location of three existing 
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concrete piers and abutments that were formerly used for a bridge crossing.  The 
proposed location is shown in Photo 4. 
 

As part of this option, the existing dam will also be modified.  The upstream 
training walls and abutments will remain; however, the four existing intermediate piers 
will be removed to the concrete sill.  The steel deck and superstructure will also be 
removed.  The eastern downstream training wall will be removed but the concrete apron 
extended to the east such that flow can pass through the entire structure between the 
abutments.  Currently, the eastern most gate slot is the location of the former mill intake 
and is therefore not currently available for flow.  By removing all of the gate piers and 
extending the downstream apron to the east abutment, the flow capacity through the 
structure will be increased significantly.  Removal of the piers will allow the maximum 
channel capacity during high flow conditions. 
 

The new structure will be a concrete gravity structure.  Based on observations 
reported to us after an under-wash failure at a temporary dam at the bridge piers, it is 
believed that bedrock is located approximately 10 feet below the evelation of the stream 
bed at the bridge-pier location.  Based on these observations, we recommend excavating 
the existing alluvial material and constructing the new dam structure on bedrock.  
Founding the structure on bedrock provides a good foundation for stability and reduces 
the chance of seepage beneath the dam and the possibility of piping material.  These 
conditions are more of a concern when founding a dam on soil materials. 
 

We are proposing that the new dam structure be an overflow spillway type 
structure with one slide gate.  The total dam length would be approximately equal to the 
overall channel width, approximately 72 feet.  The spillway length would be 
approximately 64 feet long and the slide gate would be approximately 4 feet wide with 
two 4-foot wide piers on either side.  Figures 1 and 2 depict the proposed configuration.  
The existing stainless steel slide gate will be incorporated into the new structure as a cost 
saving measure and the operation will be the same as it is now, with a lifting beam and 
chain fall.  The gate could include seals to reduce leakage when closed although this is 
not necessary.  We are proposing to install 4-foot high wooden flashboards along the 
entire length of the spillway.  The flashboards would be installed with steel pins that 
would be designed to fail when they are overtopped by approximately 2 feet.  The 
wooden flashboards would allow lake levels to be maintained and also allow passage of 
flood flows with very little manual operation.  The existing dam requires manual 
operation of the slide gates in order to pass flood flows.  With the proposed flashboard 
configuration, high flows would automatically “fail” the flashboards, thereby allowing 
passage of higher flows with no human intervention.  With the top of the wooden 
flashboards installed at El. 401.6’ (i.e., the traditional target elevation of the existing 
dam), the flow causing board failure would be approximately 700 cfs.  This is 
approximately equal to the 10-year flood of 710 cfs.  Once the boards failed, the total 
discharge capacity with the lake at El. 403.6 would be approximately 1,800 cfs.  This 
flood flow is between the 100-year and 500-year flood flow frequencies.  The 100-year 
and 500-year flood flows are 1,380 cfs and 2,050 cfs respectively, as reported in the 
FEMA Flood Insurance Study for the Town of Canton. 
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The slide gate would allow passage of normal flows and maintenance of lake 
levels.  The gate opening would be increased or decreased to achieve the desired lake 
level.  It would also allow seasonal drawdowns of the lake to provide storage capacity 
within the lake in order to accommodate spring runoff.  During final design it may be 
desirable to install two slide gates.  This would allow a wider range of flows to be passed 
before the flashboards are engaged to pass higher flows.  The advantage of adding a 
second gate would be to minimize the frequency in which flashboards would fail.  The 
addition of a second gate would allow better control of a wider range of flows, which 
reduces the frequency of flashboard failure.  With a single gate, the flashboards would 
fail at approximately 700 cfs.  A second gate would increase the board failure flow to 
approximately 850 cfs.  The drawback of an additional gate is additional cost and slightly 
less available spillway length as a result of an additional pier.  Upon failure of the 
flashboards, the boards are generally flushed downstream.  In order to restore lake levels, 
the boards would need to be replaced.  This operation cannot occur until after the water 
levels have receded to below the concrete crest elevation.  It would be the intention of the 
final design that the boards only fail during significant flood events in order to minimize 
the frequency of board failure.  If this option is selected, we will work with the Town to 
assess this issue.  Other automated crest control structures are available, such as 
pneumatic bladder systems.  For cost and operations reasons, we have attempted to 
identify a simple solution in the wooden flashboards; however, we are open to discussing 
other options. 
 

We have completed an opinion of probable construction costs for this option.  The 
total construction cost for this option is approximately $586,000.  A detailed breakdown 
of this cost is included in Table 1.  It should be noted that this cost opinion is based on 
preliminary information and a conceptual design.  We have included a contingency of 
approximately 30% to cover unanticipated issues.  We estimate that the total design and 
permitting cost for this option is approximately $67,500, including costs for preparation 
of the permit application and DEP permit fees.  If this option is selected, we will prepare 
a proposal for design of the new dam.  The costs opinions were developed using a 
combination of references.  These include RS Means Construction Cost Indices and 
Kleinschmidt internal cost databases.  RS Means is an industry publication that reports 
approximate costs for all types of construction items.  Our internal database was formed 
from bids and quotes from previous projects. 
 

Option 2 – Repair the Existing Dam 
 

This option includes repair of the existing dam structure to address dam safety 
concerns and improve the hydraulic capacity of the dam.  This option will require 
stabilization of the left embankment. In order to accomplish stabilization of the 
embankment, we are recommending a sheet pile retaining wall be installed along the 
upstream toe of the embankment.  The sheet pile wall will serve two purposes related to 
stability of the structure.  First, it will serve as a retaining wall to stabilize the left 
embankment and prevent scour and erosion of the embankment during high flows.  
Secondly, the sheet pile wall will serve as a cutoff wall during high flow events 
increasing the flow path beneath the embankment, thereby decreasing the amount of 
seepage under and through the embankment, as well improving the overall stability of the 
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embankment.  This is a common solution for this type of issue and has been used with 
good success for similar projects.  We also feel that it is more efficient and more cost 
effective than either reconstructing the embankment or constructing a new concrete 
retaining wall.  For purposes of this study, we have assumed that 30-foot long sheets 
would be utilized.  This length includes approximately 6 to 8 feet of exposed sheet pile.  
The remainder would be driven below grade. These repairs are necessary to address dam 
safety concerns raised by MEMA in order to stabilize the embankment. 

 
Repairs to the existing gate structure are proposed in order to provide more 

reliable control of lake levels and provide additional discharge capacity at the dam.  We 
propose removing the existing steel deck and monorail superstructure and the four 
existing gates and installing new stainless steel slide gates with handwheel operators.  
This will allow for simpler operation of the gates, as well as the ability to have a finer 
gate adjustment to control water levels.  A fifth gate would be installed in the location of 
the existing abandoned intake structure.  The intake structure would be modified to 
accommodate a gate identical to the other four.  The five gates would be accessed via a 
new galvanized steel walkway with handrails.  The walkway would span the entire length 
of the gate structure.  The existing downstream training wall would be removed and the 
downstream apron extended to the east abutment, with a new training wall at the east 
abutment.  Figure 3 depicts the proposed modifications. 

 
In the existing configuration, the four slide gates have a total discharge capacity 

of approximately 560 cfs at the normal lake level of El. 401.6’.  A fifth gate will increase 
the discharge capacity to approximately 700 cfs at the same lake level.  This discharge 
capacity is approximately equal to the 10-year flood event, as reported by FEMA.  At a 
lake level of El. 404.0’ the total discharge capacities are approximately 760 cfs and 950 
cfs for the existing and proposed conditions, respectively.  This discharge capacity is still 
below the 50-year flood flow, which is reported by FEMA as 1,150 cfs.  We recommend 
increasing the discharge capacity of the dam to the 100-year flood flow of 1,380 cfs.  
Because the size of the proposed structure will be maximized within the abutments 
through the addition of a fifth slide gate, we are recommending the addition of an 
overflow spillway channel.  The channel would be constructed on the right embankment 
where high flows would bypass the gate structure and flow through a stabilized channel 
around the right end of the dam.  The channel would be excavated into the existing 
embankment and lined with geotextile and riprap to prevent erosion of the channel.  
Flows would reenter the channel downstream of the dam approximately adjacent to the 
existing plunge pool downstream of the concrete apron.  The channel would be utilized 
for high flows only and would remain dry during periods of normal lake levels. 
 

There are several factors that influence the discharge capacity of the dam.  These 
factors include attenuation within the lake and channel limitations, both upstream and 
downstream of the dam.  There are important flow constrictions downstream of the dam 
which includes the narrow channel downstream of the existing dam and the Route 108 
and Route 140 bridges.  There are also backwater effects from the Androscoggin River 
that will influence discharge capacities during high flows.  These factors were not fully 
explored as part of this conceptual level study.  As part of final design of this or any other 
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option, we will perform a more detailed routing analysis utilizing HEC-RAS, along with 
other modeling software. 

 
The estimated opinion of total construction cost for this option is approximately 

$650,000.  It should be noted that this cost opinion is based on preliminary information 
and a conceptual design.  A detailed breakdown of this cost is included in Table 2.  We 
have included a contingency of approximately 30% to cover unanticipated issues.  We 
anticipate that the total design cost for this option is approximately $47,500, including 
costs for preparation of the permit application and DEP permit fees.  If this option is 
selected we will prepare a proposal for repair of the existing dam. 
 

Option 3 – Remove the Existing Dam 
 

The dam removal option evaluated as part of this study is not a complete dam 
removal.  The existing gate structure would be modified to allow free flow of water 
through the structure.  This would include removal of the steel superstructure and four 
gates and piers as well as opening the closed off intake structure.  The existing concrete 
sill and left and right abutment walls would remain in place.  These modifications are 
essentially identical to the modifications discussed in Option 2 for the existing gate 
structure.  In addition to removal of the gates, the downstream training wall would be 
removed and the concrete apron extended to the east abutment.  Figure 4 shows a plan of 
this option. 

 
Once the gate structure is modified, the remaining structure would still cause a 

constriction in the channel resulting in backwatering during high flows.  At a flow 
approximately equal to the 100-year flood, 1,380 cfs, the lake level would be 
approximately El. 403.0’.  At this flow, and other high flows, the left embankment is 
acting a water retaining structure, similar to the existing configuration.  Therefore, we are 
recommending that this option include modifications to the embankment identical to 
those included in Option 2.  These repairs are necessary to address dam safety concerns 
raised by MEMA in order to stabilize the embankment. 
 

The estimated opinion of probable construction costs for this option is 
approximately $350,000.  A detailed breakdown of this cost is included in Table 3.  It 
should be noted that this cost opinion is based on preliminary information and a 
conceptual design.  We have included a contingency of approximately 30% to cover 
unanticipated issues.  We anticipate that the total design cost for this option is 
approximately $36,500, including costs for preparation of the permit application and DEP 
permit fees.  If this option is selected we will prepare a proposal for removal of the 
existing dam.  This option does nothing to solve the problem of restoring traditional lake 
levels although it does resolve the MEMA dam safety order. 
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PERMITTING REQUIREMENTS 
 

As part of the scope of this study, we have reviewed the anticipated permitting 
requirements.  We have discussed the project with the Maine Department of Environmental 
Protection.  Based on that discussion, and our experience with permitting projects of this type, 
we anticipate that any of the three options will have similar permit requirements.  Because of the 
nature of the work being in and around the lake, a Natural Resources Protection Act (NRPA) 
permit will be required.  For projects of this type, NRPA permits typically require environmental 
studies related to fisheries, wildlife, and wetlands.  However, because any of these options would 
essentially be restoring the lake to historic levels, it is unlikely that these studies will be required.  
Therefore, the permitting tasks are most likely limited to office tasks which will reduce the 
preparation time and cost of preparation of the permit application.  We anticipate that it will take 
approximately four to six months for the permitting process to take place. 

 

SUMMARY 
 

Lake Anasagunticook Dam requires repair or replacement in order to restore the lake to 
normal levels.  Currently, the four slide gates are open, per a Dam Safety Order issued by 
MEMA.  As part of this study, we have evaluated two options for restoring lake levels and a 
third option for dam removal in order to provide a comparison.  The three options are listed 
below. 

 
Option 1 – Build a new dam upstream of the existing dam 

Option 2 – Repair the existing dam 

Option 3 – Remove the existing dam 
 
All three options address the dam safety concerns raised by MEMA.  Option 1 includes 

construction of a new dam upstream of the existing dam to control water levels.  Option 2 would 
repair the existing dam and increase the hydraulic capacity of the structure.  Option 3 would 
remove the existing gates and piers in order to increase hydraulic capacity, however, this option 
will not restore lake levels.  The second and third options include measures to stabilize the left 
embankment.  This includes a driven sheet pile wall to stabilize the wall, prevent erosion during 
high flows and reduce seepage beneath the embankment.  Pre-design cost opinions have been 
prepared for each of the three options investigated.  The costs, including estimated engineering 
costs are listed in Table 4 below.  It should be noted that the engineering costs are to complete 
the design package ready for contractor bidding and do not include services for assistance during 
bidding or construction monitoring.  We estimate that the costs for bidding assistance and 
construction monitoring will be approximately $10,000.  This would typically include answering 
questions during the bid process and up to 6 site visits during construction.  The estimated 
engineering costs include allowances for a subsurface exploration program (Option 1 only) and a 
detailed topographic survey.  Based on our analysis of the three options, option 1 accomplishes 
the objective of resolving the MEMA dam safety order and restoring traditional lake levels at the 
least cost. 
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Table 4: Option Cost Summary 

 

 OPINION OF PROBABLE 
CONSTRUCTION COST 

ESTIMATED ENGINEERING AND 
PERMITTING COSTS 

Option 1 $586,000 $67,500 
Option 2 $650,000 $47,500 
Option 3 $350,000 36,500 

 
 

We appreciate the opportunity to assist the Town of Canton with this project.  Should you 
have any questions, please do not hesitate to call. 

 
Sincerely, 
 
KLEINSCHMIDT ASSOCIATES 
 
 
 
Kevin J. Cooley, P.E. 
Project Manager 

KJC:clb 
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